Oilseeds contain different constituents with antioxidant activity especially phenolic compounds and tannins, this study was conducted to evaluate the possible effects of some domestic processes such as dehulling, soaking, ordinary and pressure cooking, germination, fermentation and microwave heating on the contents of phenolic compounds and tannins in some oilseeds. The data revealed that oil seeds could be considered as a rich source of oils and proteins. Phenolic compounds contents of raw oil seeds were; 978.4, 968.0, 862.75, 915.0 and 1063.4 mg/100 g, while, tannin contents were; 510.0, 490.0, 457.0, 457.0 and 440.0 mg/100 g on dry weight basis in peanut, sesame, soybean, safflower and sunflower, respectively. All processing treatments reduced the phenolic compounds except dehulling of sunflower seeds which was increased by 9.6%. Dehulling of oil seeds reduced tannin content by 9-26.5%, while during cooking processes, tannin leaching out in cooking water resulted in a reduction in its content by 4.5-19.6% for ordinary cooking and 5.2-20.2% for pressure cooking. Germination and fermentation processes decreased tannin by 12.5-34.7 and 13.6-49.0%, respectively. Microwave heating treatment had an effect in removal of tannins from seeds than other cooking methods. The reduction ranged between 8.8-24.4% of its initial content in raw oil seeds. The study concluded that all processing treatments used in the study had an effect on the oilseeds content from both phenolic compounds and tannins.
INTRODUCTION
Polyphenols constitute one of the most numerous and ubiquitous groups of plant metabolites and are integral part of both human and animal diets (Bravo, 1998) . Oilseeds contain different substances with antioxidant activity, these are phenolic compounds such as hydroxylated derivatives of benzoic and cinnamic acid, coumarins, flavonoid compounds Oomah et al. (1995) . *Corresponding author: Eman Taha, Email: e.taha@agr.svu.edu.eg Phenolic compounds interact with dietary protein, digestive enzymes in the gut, resulting in variety of antinutritive and toxic effects Baxter et al. (1997) . Tannins occurred in varying concentration in the oilseeds, which may be considered a major barrier to the use of the seed (Enujiugha and AyodeleOni 2003) . Tannin are polyphenolic substances with various molecular weights and a variable complexity, these are chemically not welldefined substances but rather a group of substances with ability to bind protein in aqueous solutions (Makkar, 2003) . Tannins may form soluble or insoluble complex with proteins (Mole and Waterman, 1987) , minerals and vitamins Salunkhe et al. (1990) and reduce their bioavailability. Tannins in the diet not only precipitate in oral proteins, producing an astringent sensation but also interact with dietary proteins and digestive enzymes, resulting in a variety of antinutritive and toxic effects. In addition, this tannin reduces the bioavailability of vitamins (D'Mello, 1995) . Tannins may protect plants from herbivory, increase resistance against pathogens or protect tissues against decay (Scalbert, 1991) . The objective of the present study was an attempt to evaluate the effect of domestic processing and microwave heating on phenolic compounds and tannins as antinutritional factors in some oil seeds grown in Upper Egypt.
Martials and methods

Materials:-
The seeds of peanut (Arachis hypogaez: L.) Giza-5 variety, sesame (Sesamum indicum L.) Giza-32 variety, soybean (Glycine max L. Merr.) Clark variety and safflower (Carthamus tinctorus L.) Giza-1 variety crop were obtained from Agronomy Department, Faculty of Agriculture, Assiut University (Summer) 1999. The seeds of sunflower (Helianthus annuus L.) Miack variety was obtained from Department of Oil Crops, Agriculture Research Center, Giza, Egypt. (Summer) 1999.
Methods 2.2.1. Preparation of samples:
Raw seeds: Whole dry seeds were manually cleaned from broken seeds, dust and other foreign materials and ground to 60 mesh flour size in an electric blender, Dehulling: Clean seeds were soaked in distilled water (1:5 w/v seeds to water ratio) for 12 hours at room temperature, seed coats and germs were removed manually. The dehulled seeds were dried at 55°C for 30 hours. Soaking: Clean seeds were soaked in tap water for 12 hours (seeds to water ratio 1:5 w/v). After soaking, the imbibed water was discarded. The soaked seeds were washed twice with ordinary water followed by rinsing with distilled water then dried in a hot air oven at 70°C for 36 hours. Ordinary cooking: Clean seeds were put in round-mouthed tall bakers fitted with condensers, using a seeds to water ratio (1:7 w/v). The samples were boiled to soft as silt between fingers. Cooked seed were dried at 70°C for 36 hours. Pressure cooking: Clean seeds were autoclaved at 1.05 kg cm -2 pressure for 15 minutes. Dry seed to water ratio (1:2 w/v) was used. The autoclaved seeds were mashed and then dried at 70°C for 36 hours. Germination: The soaked seeds (12 hours) were germinated in sterile Petri-dishes lined with wet filter paper for 72 hours at room temperature, with frequent watering. The seed were rinsed with 0.3% sodium hypochlorite solution each 12 hour to inhibit microbial growth. The seedlings were then dried at 70°C for 36 hours. Fermentation: The meal ground seeds were fermented for 24, 48 and 72 hours at 37°C using meal to water ratio 1:4 (w/v) in stainless steel bucket. The fermented product dried in hot air oven at 70°C for 48 hours. Microwave heating: Clean seeds were heated in microwave oven at the frequency, 9295 MHZ for 1, 2 and 3 minutes. The samples were cooled at room temperature.
Analytical methods:
2.2.1. Moisture, crude oil, ash, crude protein, crude fiber contents were determined according to (A.O.A.C,1990) Standard, Methods, while total carbohydrates were calculated by difference.
Determination of phenolic compounds:
The evaluation of phenolic compounds in samples was carried out according to the method described by (Ermakova, 1972) . Two grams of each sample was extracted using 40 ml distilled water and heated in water bath at 100°C under condenser and agitated several times for 30 minutes. The mixture was quantitatively transferred to 100 ml volumetric flask and filtered. The volume of 100 ml distilled water and 25 ml of indigo carmin were added to 10 ml of supernatant. The mixture was well mixed and titrated with 0.1 N potassium permanganate solution until the appearance of yellow colour. The amount of phenolic compounds were calculated as follows: 1 ml KMNO4 0.1 N = 4.6 mg phenolic compounds. The indigo carmin solution was prepared by dissolving 1 gram indigo carmin in 50 ml concentrated sulfuric acid and 500 ml distilled water.
2.2.3.Determination of tannin:
Tannins were assayed according to modified vanillin-HC1 method of Price et al. (1978) as described by (Babiker and El-Tinay 1992). Two grams of each sample was extracted with 50 nil absolute methanol for 20 minutes at room temperature with constant agitation. After centrifugation for 10 minutes at 653 r.p.m., 5 ml of vanillin-HCI reagent was added to 1 ml aliquots and the colour developed after 20 minutes at room temperature was read at 500 nm. A standard curve was prepared using catechin (Sigma Chem. Co., St. Louis, Mo) after correcting for blank, tannins concentration was expressed in mg catechin equivalents.
Results
Chemical composition of raw samples:-
The contents of ash, oil, protein, crude fiber and carbohydrate are illustrated in Table 1 . The results in same table indicated that, sunflower seeds contained the highest level of phenolic compounds compared to other seeds. The results are in good agreement with those reported by Pedrosa et al. (2000) . It is clear that, tannins is a major phenolic compounds in oil seeds which the percentage of tannin from phenolic compounds is 52%, 51%, 53%, 50% and 41 % for peanut, sesame, soybean, safflower and sunflower, respectively. Similar findings were reported by (Brooker, 1999) .
Effect of processing on phenolic and tannin content
Phenolic compounds and tannins in oil seeds under investigation were affected by technological processes such as dehulling, soaking, ordinary and pressure cooking, germination, fermentation and microwave heating as shown in Table 2 . 
Dehulling
The results indicated that, removal of seed coat decreased the phenolic compounds content by 10.2-20% of its initial value of control in peanut, sesame, soybean, and safflower while dehulling of sunflower seeds caused an increase in phenolic compounds content by 9.6% of its content of control. The removal of seed coat led to decrease tannin content in dehulled oilseeds samples under investigation ( Table 2 ). The decrement of tannin varied about 13.7, 26.5, 19, 10.2 and 9% for peanut, sesame, soybean, safflower and sunflower, respectively, compared to control. These results are in agreement with those mentioned by (Sharma and Sehgal 1992). 
Soaking
The results given in Table ( 2) showed that, soaking of seeds in tap water for 12 hours lowered phenolic compounds content compared with control. Soaking process reduced phenolic compounds content of seeds by 32.4, 12.5, 21.8, 13 .5 and 14% for peanut, sesame, soybean, safflower and sunflower, respectively. The results presented in Table 3 showed that soaking of oilseeds lowered tannin content in seeds by 14, 20.4, 12.5%, 3.7 and 9.1% for peanut, sesame, soybean, safflower and sunflower, respectively.
Ordinary and Pressure Cooking
Data in Table ( 2) indicated that, phenolic compounds decreased during ordinary cooking by 12.5-32.5% of its content in control. Similar finding was reported by Duhan et al. (1999) who stated that, processing methods including ordinary and pressure cooking caused decrease in polyphenolic content by 4-26% of pigeon pea seeds. The reduction of tannin was slightly higher (Table 3) under pressure cooked for 15 minute, with percentage of reduction 5.2-20.2% of its initial values. These results are in the line with mentioned by Ibrahim et al. (2002) .
Germination
The results given in Table 2 showed that, phenolic compounds content decreased after germination of seeds for 3 days. The percentage of losses were; 38.0, 20.0, 27.5, 24.4 and 18.6% of its initial values of control in peanut, sesame, soybean, safflower and sunflower, respectively. The results in Table 3 indicated that, germination of peanut, sesame, soybean, safflower and sunflower led to reduction of its tannins content compared with corresponding ungerminated samples. The reduction of tannins content was 12.5-34.7% of its initial value in raw seeds. 
Microwave Heating
The effects of microwave heating on phenolic compounds and tannins content in oilseeds are shown in Table 4 . The results indicated that, microwave heating for 1, 2 and 3 minutes decreased the level of phenolic compounds by 13. 6-20.3, 17.6-27.7, 13-22.3, 7.6-22.7 and 22.8-29 .4% for peanut, sesame, soybean, safflower and sunflower, respectively.
Fermentation
The results in Table ( 5) illustrate the effect of fermentation for 24, 48 and 72 hours on phenolic compounds in some oilseeds. Fermentation process of oilseeds led to decrease in phenolic compounds content by 25.7-31.7, 28-28.7, 13.418.8, 12.7-15.4 and 19.4-30 .3% for peanut, sesame, soybean, safflower and sunflower, respectively. The effect of natural fermentation on tannin content are summarized in Table 5 . Fermentation resulted in loss of tannins by 23.5-43, 24.4-49, 19-47.5, 21.2-45.3 and 13:6-47 .7% for peanut, sesame, soybean, safflower and sunflower, respectively. From the data illustrated in Table 5 it could be observed that, the reduction of tannins content was increased gradually during fermentation time. The reduction of tannin as percentage was higher at the end of fermentation time (72 hours). Similar finding was reported by Granito et al. (2002) who found that, natural fermentation of flour and whole bean seeds (Phaseolus vulgaris) for 48 hours at 42°C decreased tannins content by 61-70%. Fermentation of oil seeds meal caused a reduction of tannins content from 20 to 10 g/kg" 1 ( Mukhopadhyay and Ray 1999) 
Discussion
Chemical composition of raw samples
The analysis of gross chemical composition of oil seeds under investigation showed that, all studied samples could be considered a rich source of oils and proteins.
Effect of processing on phenolic and tannin content 3.2.1. Dehulling
Removing of seed coat decreased the phenolic compounds content, the results appeared that both hull and kernel contained polyphenols but the kernel contained slightly higher concentration. Pawar et al. (2001) reported that, Dehulling process increased the relative polyphenols by 6.3% indicating that they were primarily present in the kernels. The results were the same for tannin content. However the highest decrement of tannin content was observed in dehulled sesame seeds compared with other oilseeds. It could be suggested that tannins occurred in the hull parts (El-Shemyl 996).
Soaking
The loss in phenolic compounds level of the seeds during soaking might be attributed to the leaching out into soaking water under the concentration gradient (Kataria et al. 1989 , Kaur and Kapoor 1990) .
Tannin content also decreased by soaking, this decrease in the tannin content might be attributed to the leaching out in soaking water or its hydrolysis by enzymes during soaking period (Desphande and Cheryan, 1983) 
Ordinary and pressure cooking
The reduction in phenolic compound by ordinary and pressure cooking might be due to the binding of phenolic compounds with other organic substances and protein or to alteration in the chemical structure of phenolic compounds which could not be extracted by a variable methods Bishnoi el al. (1998) .
3.2.4. Germination Germination process caused a reduction in both phenolic and tannin content the reduction of phenolic compounds might be attributed to the presence of polyphenol oxidas and enzymatic hydrolysis (Rao and Deosthale,1982 and Jood et al. 1987) . while the loss of tannin content during germination of oil seeds might be due to enzymatic hydrolysis (Rao and Deosthale, 1982) .
Microwave heating
The content of phenolic compounds decreased by increasing the time of microwave heating treatment. As other heat treatment the decrease might be due to binding of phenolic compounds with other organic substance and protein or change in the chemical structure of phenolic during microwave heating Bishnoi et al. (1998) . From these results it is clear that the application of dry heat on seeds in many cases was not effective in reducing the phenolic compounds content compared to moist heating involving ordinary and pressure cooking. Microwave heating had more effective function in removal of tannins content from seeds than other cooking methods. Similar finding was reported by (Sorour, 2002) who found that, microwave heating for 6 minutes significantly decreased the concentration of tannin of legumes by 29-38%. Furthermore, (Habiba, 2002) showed that, maximal reduction in tannin content occurred after microwave heating of peas for 12 minutes compared with ordinary and pressure cooking.
Fermentation
The reduction of phenolic content as a result of fermentation process might be due to the activities of the intrinsic oxidatize enzymes under fermentation condition. The phenols were oxidized and the resulting compounds associated reversibly with proteins by hydrogen bonds or, irreversibly by condensation with reactive groups of amino acids, peptides, proteins and polysaccharides Bartolome et al. (1995) .For the reduction of tannin content as a result of fermentation process . Bhat et al. (1998) revealed that, the loss of tannin during fermentation of seeds perhaps due to the action of enzymes which tannase, a key enzymes in the degradation of tannins is present in diverse groups of microorganisms.
Conclusions
It was widely accepted that simple and inexpensive processing techniques such as dehulling, soaking, ordinary and pressure cooking, germination, fermentation and microwave heating were effective methods for reducing the levels of phenolic compounds and tannins in the aforementioned studied oil seeds. Furthermore, it was essential to improve the nutritional quality of seed meals and effectively utilize their full potential as human food
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